Serum albumin is a major protein in plasma, and is known to be a carrier protein for many substances including bilirubin, ions, drugs and hormones.
Recently, we established a mutant strain of analbuminemic rats (NAR ; Nagase Analbuminemia Rats), from a stock of Sprague-Dawley rats (Nagase et al., 1979) . This animal inherits an autosomal recessive trait (Nagase et al., 1979 (Nagase et al., , 1980 . NAR have scarcely any albumin in their serum or tissues (Sugiyama et al., 1980) , and the deficiency of serum albumin is associated with the absence of albumin mRNA in the liver of NAR (Esumi et al., 1980) . NAR also had hyperlipidemia (Nagase et al., 1979 (Nagase et al., , 1980 Ando et al., 1980) and slight anemia (Sugiyama et al., In press). Age-related increases in serum lipids, transferrin and ceruloplasmin concentrations were more marked in adult female NAR (Takahashi et al., 1983 ; Emori et al., 1983) . These phenomena may be due to abnormalities in hormone metabolism in NAR.
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Results
Hormone content in the anterior pituitary glands Pituitary LH, FSH and GH contents in NAR and normal rats are shown in Fig. 1 . Their contents in male NAR were significantly lower than those of normal rats (p< 0.01). LH content in female NAR was also lower than that of normal rats, although this difference was not statistically significant (0.1<p<0.05).
FSH and GH contents in female NAR were almost the same as those in normal rats. A sex difference in LH and FSH contents was found in both animals. NAR have lower prolactin and TSH contents than normal rats (Fig. 2) . levels in NAR and normal rats. NAR have a clearly higher TSH level than that of normal rats (p<0.01), and a slight increase with age in both strains.
The T3 level tended to increase in the NAR, although this increase was not statistically significant (0.1<p<0.05).
The total T4 concentration in male NAR was significantly lower than that of normal rats (p<0.01) except at 5 weeks of age (p<0.05), while the level in female NAR was unchanged.
The serum free T4 level in NAR and normal rats at 9 weeks of age was also investigated (Table 1) . The level in male NAR was significantly lower than that of normal rats, while the level in female NAR was comparable to that in normal rats. Body weight and testes weight The body weight of male NAR was 20-30 % less than that of normal rats except at 4 weeks of age. However, differences in body weight of female from those of normal rats were not significant (Fig. 7A) Fig. 4 . Age-related changes in serum LH and FSH concentrations in male NAR and normal rats.
(A), LH concentration ; (B), FSH concentration.
The symbols are as for Fig. 1 . Fig. 5 . Age-related changes in serum TSH, T3 and T4 concentrations in NAR and normal rats.
(A), TSH concentration ; (B), T3 concentration ; (C), T4 concentration.
The symbols are as for Fig. 1 . of the testes in NAR were significantly lower than those of normal rats (Fig. 7B ).
Histochemical study of HSD activity in testes
A decrease in serum testosterone concentrations and testes weight were found in male NAR. However, no abnormality was found in the morphology of NAR testes (Fig. 8A, B) . The activities of HSD were examined in interstital tissue from testes of NAR and normal rats at 5 weeks of age ( Fig. 8C-F) . The HSD activity in NAR testes was lower than that of normal rats.
Discussion
The present study shows that the hormone contents of the pituitary gland in NAR tend to be lower than those in the controls, the difference being more marked in males.
Prolactin is the primary hormone for mammary tumorigenesis (Nagasawa et al., 1976) .
Nagase reported that mammary tumorigenesis induced by 7, 12-dimethylbenz-[a]anthracene and the incidence of spontaneous mammary tumors were much lower in NAR than in normal rats. Associated with this lower mammary tumorigenic response, female NAR have significantly lower serum prolactin levels than controls during 
